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)RUDQLQWHUFRROHGDEVRUEHUFROXPQWKHUHDUHWKUHHGHJUHHVRIIUHHGRPIRURSWLPLVDWLRQOHDQORDGLQJ
OLTXLGWRJDV/*UDWLRDQGWKHDEVRUEHUSDFNLQJYROXPH/HDQORDGLQJDQGWKHUHIRUHWKH/*UDWLR
ZHUH YDULHG ZKLOH PDLQWDLQLQJ WKH &2 UHPRYDO FRQVWDQW )XUWKHUPRUH DW HDFK OHDQ ORDGLQJ WKH
DEVRUEHU SDFNLQJ YROXPH ZDV PLQLPL]HG E\ YDU\LQJ WKH KHLJKW RI WKH SDFNLQJ VHFWLRQV DERYH DQG
EHORZWKHLQWHUFRROLQJ5HVXOWVZHUHQRUPDOL]HGE\WKHPROHVRI&2UHPRYHG/HDQVROYHQWDQGIOXH
JDV LQOHW WHPSHUDWXUHV ZHUH & LQ DOO FDVHV 7KH DEVRUEHU FROXPQ GLDPHWHU ZDV FDOFXODWHG WR
SURYLGH D  DSSURDFK WR IORRGLQJ DQG WKH FROXPQ KHLJKW ZDV GHWHUPLQHG WR VDWLVI\  &2
UHPRYDO LQDOO FDVHV%HQHILWVRI WZRGLIIHUHQW W\SHVRI LQWHUFRROLQJZHUH LQYHVWLJDWHG³LQDQGRXW´
LQWHUFRROLQJVLPSOHLQWHUFRROLQJDQG³UHF\FOHG´LQWHUFRROLQJDGYDQFHGLQWHUFRROLQJ
3URFHVV IORZ GLDJUDPV 3)' RI DQ DEVRUEHU FROXPQ ZLWK VLPSOH DQG DGYDQFHG LQWHUFRROLQJ DUH
VKRZQLQ)LJXUHVDQGUHVSHFWLYHO\,QVLPSOHLQWHUFRROLQJWKHVHPLULFKVROYHQWH[LWVWKHDEVRUEHU
FROXPQDWWKHHQGRIRQHSDFNLQJVHFWLRQDQGSDVVHVWKURXJKDQH[WHUQDOKHDWH[FKDQJHUFRROHUWR
FRROGRZQWRWKHWHPSHUDWXUHDWZKLFKWKHOHDQVROYHQWILUVWHQWHUVWKHDEVRUEHUFROXPQDWWKHWRSDQG
WKHQUHWXUQVWRWKHFROXPQDWWKHWRSRIWKHVXFFHVVLYHSDFNLQJVHFWLRQ



)LJXUH7KHDUUDQJHPHQWRIDQDEVRUEHUFROXPQZLWKLQDQGRXWVLPSOHLQWHUFRROHU
:LWK DGYDQFHG LQWHUFRROLQJ WKH VHPLULFK VROYHQW LV H[WUDFWHG EHORZ D PLGGOH VHFWLRQ RI SDFNLQJ
FRROV LQ DQ H[WHUQDO FRROHU WR WKH WHPSHUDWXUH DW ZKLFK WKH OHDQ VROYHQW ILUVW HQWHUHG WKH DEVRUEHU
FROXPQ DW WKH WRS DQG UHWXUQV EDFN WR WKH FROXPQ DW WKH WRS RI WKH PLGGOH VHFWLRQ ,Q WKLV
FRQILJXUDWLRQ WKH DEVRUEHU SDFNHG FROXPQ ZDV GLYLGHG LQWR WKUHH VHFWLRQV E\ ZKLFK WKH ILUVW DQG
WKLUGVHFWLRQVZHUHSDFNHGZLWKWKH6XO]HU0HOODSDN<VWUXFWXUHGSDFNLQJDQGWKHPLGGOHVHFWLRQ
UHF\FOHG VHFWLRQ ZLWK D FRDUVH VWUXFWXUHG SDFNLQJ 6XO]HU 0HOODSDN < WR DYRLG H[FHVVLYH
SUHVVXUHGURSGXHWRWKHKLJKVROYHQWORDGLQLQWKHPLGGOHVHFWLRQ,QHVVHQFHWKLVLVDPRGLILFDWLRQRI
VLPSOH LQWHUFRROLQJ ZKHUH WKH FRROHG VHPLULFK VROYHQW UHF\FOHV DURXQG WKH PLGGOH VHFWLRQ 7KH
UHF\FOHUDWHLVXVXDOO\WRWLPHVWKHVROYHQWIORZUDWHZKLFKFDQEHRSWLPLVHGZLWKUHVSHFWWRWKH
RSHUDWLRQDOFRVWVIRUUXQQLQJWKHUHF\FOHGSXPSVDQGWKHDEVRUEHUIORRGLQJ



)LJXUH7KHDUUDQJHPHQWRIDQDEVRUEHUFROXPQZLWKUHF\FOHGDGYDQFHGLQWHUFRROLQJ
7RILQGDSURSHU UHF\FOH UDWLRYDULRXV UHF\FOH UDWLRV IURP WR WLPHV WKH VROYHQW IORZUDWHZHUH
FRPSDUHGZLWKHDFKRWKHUDQGZLWKWKHEDVHFDVHDVLPSOHDEVRUEHUZLWKQRLQWHUFRROLQJQRUHF\FOH
UDWH$VVKRZQLQ)LJXUHWKHUHF\FOHUDWLRRIZDVVHOHFWHGDV WKHRSWLPXPUDWLRIRUQDWXUDOJDV
DSSOLFDWLRQVZLWKZW0($
)LJXUH9DULDWLRQRIULFKVROYHQWORDGLQJDQGWHPSHUDWXUHDWDEVRUEHUH[LWZLWKFRROLQJVROYHQWUHF\FOHUDWH

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2YHUDOOHQHUJ\UHTXLUHPHQW
7RWDOHTXLYDOHQWZRUNZDVXVHGWRHYDOXDWHWKHRYHUDOOHQHUJ\UHTXLUHPHQWZLWKDQGZLWKRXWDEVRUEHU
LQWHUFRROLQJ7KLVYDOXHHVWLPDWHVWKHWRWDOHOHFWULFDOZRUNSHQDOW\IURPWKHSRZHUSODQWE\RSHUDWLQJ
WKHVWULSSHUFRPSUHVVRUVDQGSXPSV7KHWRWDOHTXLYDOHQWZRUN ௘ܹ௤LVFDOFXODWHGDVWKHVXPRIWKH
UHJHQHUDWLRQKHDWHTXLYDOHQWZRUN ௛ܹ௘௔௧FRPSUHVVLRQZRUN ஼ܹ௢௠௣DQGSXPSZRUN ௉ܹ௨௠௣DV
VKRZQLQ(T
௘ܹ௤ ൌ ௛ܹ௘௔௧ ൅ ௖ܹ௢௠௣ ൅ ௣ܹ௨௠௣ 
7KH UHJHQHUDWLRQ KHDW ZRXOG GUDZ VWHDP IURP WKH VWHDP WXUELQH RI WKH SRZHUSODQW WKDW ZRXOG EH
RWKHUZLVH H[SDQGHG LQ ORZ SUHVVXUH VWHDP WXUELQHV WR JHQHUDWH HOHFWULFLW\  2\HQHNDQ 
VXJJHVWHG FDOFXODWLQJ WKH HTXLYDOHQW HOHFWULFDO SHQDOW\ ZRUN DVVRFLDWHG ZLWK WKH KHDW UHTXLUHG IRU
VROYHQWUHJHQHUDWLRQXVLQJWKH&DUQRWHIILFLHQF\DVH[SUHVVHGLQ(T
௛ܹ௘௔௧ ൌ ߟ௘௙௙௘௖௧௜௩௘ ൬ ௥ܶ௘௕ ൅ ȟܶ െ ௦ܶ௜௡௞௥ܶ௘௕ ൅ ȟܶ ൰ ܳ௥௘௕ 
:KHUHߟ௘௙௙௘௖௧௜௩௘LVWKHWXUELQHHIIHFWLYHHIILFLHQF\ ௥ܶ௘௕LVWKHVROYHQWWHPSHUDWXUHDWWKHUHERLOHUȟܶ
LVWKHWHPSHUDWXUHGLIIHUHQFHEHWZHHQKRWDQGFROGVWUHDPVDWWKHUHERLOHU ௦ܶ௜௡௞LVWKHFRROLQJZDWHU
WHPSHUDWXUHDQGܳ௥௘௕LVWKHUHERLOHUKHDWGXW\$VVXPSWLRQVPDGHIRU(TLQFOXGHDHIILFLHQF\
WRDFFRXQW IRUQRQLGHDOH[SDQVLRQ LQ VWHDP WXUELQHV DQDSSURDFK WHPSHUDWXUHRI & IRU WKH
VWHDPVLGHLQWKHUHERLOHUVHFWLRQDQGDVLQNWHPSHUDWXUHRI&
7KHFRPSUHVVLRQZRUNLVWKHZRUNWRFRPSUHVVWKHFDSWXUHG&2IURPWKHVWULSSHUSUHVVXUH୧୬WR
WKHVWRUDJHSUHVVXUHHJ03DEDUDQGZDVFDOFXODWHGXVLQJ(T
௖ܹ௢௠௣ ൌ  െ ?Ǥ ? ?ሺ ௜ܲ௡ሻ ൅  ? ?Ǥ ? ?ǡ ?൏ ௜ܲ௡ሺܾܽݎሻ ൏  ? ? 
$VVXPSWLRQVPDGHIRU(TLQFOXGHDFRPSUHVVLRQUDWLRRIRUOHVVIRUHDFKFRPSUHVVLRQVWDJHD
FRPSUHVVRU SRO\WURSLF HIILFLHQF\ RI   LQWHUVWDJH FRROLQJ WR  & ZLWK NQRFNHG RXW ZDWHU
EHWZHHQVWDJHVZLWK]HURSUHVVXUHGURS


)RUWKHDEVRUEHUZLWKQRLQWHUFRROLQJWKHSXPSZRUNLQFOXGHVWKHUHTXLUHGKHDGDWWKHHIILFLHQF\RI
WKHSXPSWRPRYHDQGFLUFXODWHWKHVROYHQWIURPDEVRUEHUWRWKHSUHVVXUHRIVWULSSHUDQGYLFH
YHUVD)RUWKHDEVRUEHUZLWKVLPSOHDQGDGYDQFHGLQWHUFRROLQJWKHZRUNUHTXLUHGWRSXPSWKHFRROLQJ
VROYHQWIURPWKHDEVRUEHUWRWKHH[WHUQDOFRROHUDQGEDFNWRWKHFROXPQLVDGGHGWRWKHSXPSZRUN
7KH IOXH JDV EORZHU ZRUN LV H[FOXGHG7KH $VSHQ 3OXV SXPS EORFN LV XVHG WR FDOFXODWH WKH SXPS
ZRUN
5HVXOWVDQGGLVFXVVLRQ
7KHHIIHFWRIDEVRUEHULQWHUFRROLQJRQPLQLPXPVROYHQWIORZUDWH/PLQ
)RU D JLYHQ OHDQ ORDGLQJ DQG &2 UHPRYDO WKH VROYHQW IORZ LV D IXQFWLRQ RI SDFNLQJ DUHD %\
LQFUHDVLQJ WKH SDFNLQJ DUHD WKH OLTXLG IORZ GHFUHDVHV XQWLO LW UHDFKHV LWV PLQLPXP YDOXH )LJXUH 
VKRZV/PLQ WRDFKLHYH&2 UHPRYDOIRUDUDQJHRIOHDQORDGLQJIURPWRIRUWKHWKUHH
DEVRUEHUFDVHVQRLQWHUFRROLQJVLPSOH LQWHUFRROLQJDQGDGYDQFHG LQWHUFRROLQJ:LWKQR
LQWHUFRROLQJ/PLQZDVGHWHUPLQHGZLWKPRIDEVRUEHUSDFNLQJWRDVVXUHHTXLOLEULXPSLQFKDW WKH
ULFKHQGRIWKHFROXPQSURYLGHGWKHIUDFWLRQDODSSURDFKWRIORRGLQJZDVKHOGDW6LPLODUO\
IRUDEVRUEHUVZLWKVLPSOHDQGDGYDQFHGLQWHUFRROLQJ IRUDJLYHQOHDQ ORDGLQJ/PLQ WRDFKLHYH
&2UHPRYDOZDVGHWHUPLQHGPRISDFNLQJLQHDFKVHFWLRQZLWKIORRGLQJIUDFWLRQ
7KHHIIHFWLYHQHVVRILQWHUFRROLQJFDQEHEHWWHUUHDOLVHGE\FRPSDULQJ/PLQDWDQ\JLYHQOHDQORDGLQJLQ
UHODWLRQWRWKHWKHRUHWLFDOPLQLPXPVROYHQWIORZUDWHUHTXLUHGDWWKDWOHDQORDGLQJWRDWWDLQ&2
UHPRYDO UDWH 7KH WKHRUHWLFDO PLQLPXP VROYHQW IORZ UDWH /LVRWKHUPDO ZDV GHWHUPLQHG DVVXPLQJ DQ
LVRWKHUPDODEVRUEHUZKHUHWKHWHPSHUDWXUHRIWKHOLTXLGSKDVHWKURXJKRXWWKHFROXPQLVWKHVDPHDQG
HTXDOWRWKHLQOHWOLTXLGWHPSHUDWXUHLGHDOLQWHUFRROLQJ$VVKRZQLQ)LJXUHWKHOHDQORDGLQJ
UDQJH DW ZKLFK WKH DSSOLFDWLRQ RI LQWHUFRROLQJ LV SURPLVLQJ LV HTXDO WR DQG KLJKHU WKDQ  DV WKH
/PLQ/LVRWKHUPDOUDWLRLQFUHDVHVE\LQFUHDVLQJOHDQORDGLQJ7KH/PLQ/LVRWKHUPDOUDWLRDWOHDQORDGLQJEHORZ
 LV FORVH WR RQH VR DEVRUEHU LQWHUFRROLQJ ZRXOG QRW EH KHOSIXO LQ WKLV UDQJH 7KLV ILJXUH DOVR
LQGLFDWHV WKH PLQLPXP UDWLR LV UHODWHG WR WKH DGYDQFHG LQWHUFRROLQJ RSWLRQ VXJJHVWLQJ LWV EHWWHU
SHUIRUPDQFH FRPSDUHG WR WKH VLPSOH LQWHUFRROLQJ RSWLRQ 7KH KLJKHVW UHGXFWLRQ LQ WKH PLQLPXP


VROYHQWIORZUDWHRIIHUHGE\ WKHVLPSOHDQGDGYDQFHG LQWHUFRROLQJZHUHREVHUYHGDW OHDQ ORDGLQJRI
ZLWKDQGUHGXFWLRQZKHQFRPSDUHGWRWKHQRQLQWHUFRROHGRSWLRQUHVSHFWLYHO\

)LJXUH7KHUDWLRRIPLQLPXPVROYHQWIORZ/PLQUDWHRIVLPSOHDEVRUEHUZLWKQRLQWHUFRROLQJEODFNDQ
DEVRUEHUZLWKVLPSOHLQWHUFRROLQJUHGDQGDQDEVRUEHUZLWKDGYDQFHGLQWHUFRROLQJZLWKWKHUHF\FOHUDWHRI
[/PLQEOXHWRWKHLVRWKHUPDOVROYHQWIORZUDWHRYHUDUDQJHRIOHDQORDGLQJ

)LJXUHFRPSDUHV/PLQ*ZLWKQRLQWHUFRROLQJVLPSOHLQWHUFRROLQJDQGDGYDQFHGLQWHUFRROLQJ
)LJXUH&RPSDULVRQRIPLQLPXPOLTXLGWRJDVUDWLRV/PLQ*RIDQDGLDEDWLFDEVRUEHUEODFNDQDEVRUEHUZLWKVLPSOHLQWHUFRROLQJUHGDQGDQDEVRUEHUZLWKDGYDQFHGLQWHUFRROLQJZLWKWKHUHF\FOHUDWHRI[/PLQEOXHRYHUDUDQJHRIOHDQORDGLQJ
7KHHIIHFWRIDEVRUEHULQWHUFRROLQJRQWHPSHUDWXUHEXOJH
         

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DGLDEDWLFDEVRUEHU 6LPSOH
LQWHUFRROLQJ
$GYDQFHG
LQWHUFRROLQJ


7KHDTXHRXVVROYHQWHQWHUVWKHDEVRUEHUFROXPQDWWKHWRSDQGFRXQWHUFXUUHQWO\FRQWDFWVWKHIOXHJDV
$VWKHVROYHQWDEVRUEV WKH&2 LWVWHPSHUDWXUH LQFUHDVHVDQGFDXVHVZDWHU WRYDSRULVH7RZDUGWKH
WRSRI WKHFROXPQWKHSURGXFHGZDWHUYDSRXUFRQGHQVHVE\FRQWDFWLQJFRXQWHUFXUUHQWO\WKHFRROHU
VROYHQWZKLFKOHDGVWRIRUPDWLRQRIDSURQRXQFHGWHPSHUDWXUHEXOJHLQWKHJDVDQGOLTXLGWHPSHUDWXUH
SURILOHV  7KH PDJQLWXGH DQG ORFDWLRQ RI WKH WHPSHUDWXUH EXOJH GHSHQGV RQ WKH VROYHQW OHDQ
ORDGLQJ DQG /* )LJXUH  VKRZV WKH PDJQLWXGH RI EXOJH WHPSHUDWXUH 7%XOJH IRU D UDQJH RI OHDQ
ORDGLQJ IRU DQ DEVRUEHU ZLWK QR LQWHUFRROLQJ ZLWK VLPSOH LQWHUFRROLQJ DQG ZLWK DGYDQFHG
LQWHUFRROLQJ

)LJXUH0DJQLWXGHRIEXOJHWHPSHUDWXUH7%XOJHIRUDQDEVRUEHUZLWKQRLQWHUFRROLQJEODFNZLWKVLPSOHLQWHUFRROLQJUHGDQGZLWKDGYDQFHGLQWHUFRROLQJZLWKWKHUHF\FOHUDWHRI[/PLQEOXHRYHUDUDQJHRIOHDQORDGLQJ
)LJXUHVKRZVWKHORFDWLRQRIEXOJHLQUHODWLRQWRWKHDEVRUEHUFROXPQKHLJKW$V/*LQFUHDVHVWKH
ORFDWLRQRI WKHEXOJHPRYHV WRZDUG WKHERWWRPRI WKHFROXPQDQG LWVPDJQLWXGHGHFUHDVHVDVPRUH
KHDWKDVEHHQFDUULHGE\WKHVROYHQWGXHWRLWVUHODWLYHO\KLJKHUKHDWFDSDFLW\$VVKRZQLQ)LJXUHDW
ORZOHDQORDGLQJOHDQORDGLQJWKHEXOJHRFFXUVDWWKHWRSRIWKHSDFNHGFROXPQ$V
OHDQORDGLQJDQGWKHUHIRUH/*LQFUHDVHV WKHORFDWLRQRI WKHEXOJHPRYHV WRZDUG WKHERWWRPRI WKH
FROXPQ7KHVORSHRIPRYHLVPRUHSURQRXQFHGIRU WKHDEVRUEHUZLWKQRLQWHUFRROHU &RQFXUUHQWO\
WKHPDJQLWXGHRIEXOJHWHPSHUDWXUHDVFHQGVE\ZKLFKWKHJUHDWHVWWHPSHUDWXUHEXOJHRFFXUUHGDWWKH
OHDQORDGLQJRI LQDOO WKUHHFDVHV$IWHU WKLVSRLQW DV OHDQ ORDGLQJ LQFUHDVHV WKHPDJQLWXGHRI
WHPSHUDWXUH EXOJH GHVFHQGV 7KH WHPSHUDWXUH EXOJH DW LWV SHDN LV ORFDWHG QHDU WKH PLGGOH RI WKH
FROXPQ +%XOJH+WRWDO  LQ DQ DEVRUEHU ZLWK QR LQWHUFRROLQJ ZKLOH IRU WKH DEVRUEHU ZLWK VLPSOH
         

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

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
LQWHUFRROLQJDQGDGYDQFHGLQWHUFRROLQJ WKHWHPSHUDWXUHEXOJHDW LWVSHDNRFFXUVQHDU WKHWRSRI WKH
SDFNHGFROXPQ+%XOJH+WRWDO DQG+%XOJH+WRWDO UHVSHFWLYHO\
)LJXUHWKHORFDWLRQRIEXOJHWHPSHUDWXUH7%XOJHLQUHODWLRQWRWKHFROXPQKHLJKWIRUDQDEVRUEHUZLWKQRLQWHUFRROLQJEODFNZLWKVLPSOHLQWHUFRROLQJUHGDQGDGYDQFHGLQWHUFRROLQJZLWKWKHUHF\FOHUDWHRI[/PLQEOXH
$EVRUEHUSHUIRUPDQFHLVVHWE\NHHSLQJWKHULFKVROYHQWIXOO\VDWXUDWHGDQGXVLQJWKHVROYHQWIORZUDWH
WRPDLQWDLQWKHGHVLUHGUHPRYDOUDWH6XFKDQDEVRUEHULVFDOOHGULFKHQGSLQFKHG+RZHYHUDW
KLJKHU/*UDWLRVWKHUHLVH[FHVVVROYHQWUHODWLYHWRWKHLQOHWJDVWKHUHIRUHIXOO\VDWXUDWHGULFKVROYHQW
FRXOGQRWEHNHSWVXFKDQDEVRUEHULVFDOOHGOHDQHQGSLQFKHG$FFRUGLQJWRWKH7BEXOJHWKHRU\
 WKH JUHDWHVW DEVRUSWLRQ UDWH ZLOO RFFXU DZD\ IURP SLQFK DQG VR GRHV WKH WHPSHUDWXUH EXOJH
7KHUHIRUHDVORQJDVWKHWHPSHUDWXUHEXOJHRFFXUVDZD\IURPWKHHTXLOLEULXPSLQFKLWVHIIHFWRQWKH
FROXPQPDVVWUDQVIHULVQHJOLJLEOH$VFDQEHREVHUYHGIURP)LJXUHVDQGIRUWKHDEVRUEHUZLWKQR
LQWHUFRROLQJDWOHDQORDGLQJVEHWZHHQDQGWKHVKDUSULVHLQ/*FRLQFLGHVZLWKWKHORFDWLRQ
RIWHPSHUDWXUHEXOJHEHLQJQHDUWKHPLGGOHRIWKHFROXPQ
&XUYHV UHODWHG WR VLPSOH DQG DGYDQFHG LQWHUFRROLQJ VKRZQ LQ )LJXUHV  DQG  FRQILUP WKH XVH RI
DEVRUEHULQWHUFRROLQJFKDQJHVWKHORFDWLRQDQGWKHPDJQLWXGHRIWKHWHPSHUDWXUHEXOJH7KHPD[LPXP
EXOJH WHPSHUDWXUH DIWHU LQFRUSRUDWLQJ VLPSOH DQG DGYDQFHG LQWHUFRROLQJ GURSSHG WR & DQG
& UHVSHFWLYHO\ FRPSDUHG WR & ZLWKRXW LQWHUFRROLQJ &RQFXUUHQWO\ HPSOR\LQJ DEVRUEHU
LQWHUFRROLQJIDYRXUVWKHFROXPQPDVVWUDQVIHUHIILFLHQF\E\PRYLQJWKHWHPSHUDWXUHEXOJHWRWKHWRS
RI WKH FROXPQ 7KH ORFDWLRQ RI WHPSHUDWXUH EXOJH PRYHV WR  DQG  RI WKH WRWDO DEVRUEHU
         
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
SDFNHGKHLJKWZKHQVLPSOHDQGDGYDQFHGLQWHUFRROLQJZHUHDSSOLHGUHVSHFWLYHO\FRPSDUHGWR
LQWKHQRQLQWHUFRROHGFDVH
,QDQDEVRUEHUZLWKQRLQWHUFRROLQJZKHQWKHWHPSHUDWXUHEXOJHRFFXUVQHDURUDWWKHPLGGOHRIWKH
SDFNHGFROXPQLWLVGHILQHGDVWKHFULWLFDOWHPSHUDWXUHEXOJHZLWKWKHFULWLFDO/*,QWKLVVWXG\
WKHFULWLFDOWHPSHUDWXUHEXOJHZDVUHDOLVHGDWOHDQORDGLQJRIZLWKFULWLFDO/*RIPROPRO
7KH PDJQLWXGH DQG ORFDWLRQ RI WKH EXOJH WHPSHUDWXUH DW WKH FULWLFDO OHDQ ORDGLQJ DUH & DQG
+%XOJH+7RWDO UHVSHFWLYHO\)LJXUHVKRZVWKHYDULDWLRQRIOLTXLGULFKVROYHQWDQGJDVWUHDWHG
VROYHQWWHPSHUDWXUHVZKHQOHDYLQJWKHDEVRUEHUFROXPQRIWKHWKUHHFDVHV$VVKRZQERWKOLTXLGDQG
JDVWHPSHUDWXUHFXUYHVGLVSOD\DVPRRWKHUWUHQGDIWHUHPSOR\LQJDEVRUEHULQWHUFRROLQJ7KHHIIHFWRI
LQWHUFRROLQJ RQ WKH OLTXLG RXWOHW WHPSHUDWXUH LV PRUH SURQRXQFHG HVSHFLDOO\ LQ WKH DGYDQFHG
LQWHUFRROLQJFDVH7KLVLVGXHWRWKHVROYHQWKDYLQJLQJHQHUDODFRROHUWHPSHUDWXUHSURILOHDORQJWKH
DEVRUEHUFROXPQDIWHUHPSOR\LQJLQWHUFRROLQJZKLFKUHVXOWVLQDQLQFUHDVHLQWKHVROYHQWDEVRUSWLRQ
FDSDFLW\ VLQFH WKHDEVRUSWLRQFDSDFLW\RIDPLQHVROYHQWV IRU&2 LQFUHDVHVZLWK ORZHUWHPSHUDWXUH
(TXDOO\IRUDIL[HG&2UHPRYDODEVRUEHULQWHUFRROLQJUHTXLUHVOHVVVROYHQWDVVKRZQLQ)LJXUH
)LJXUH9DULDWLRQVRIOLTXLGDQGJDVRXWOHWWHPSHUDWXUHVRYHUWKHUDQJHRIOHDQORDGLQJZKHQRSHUDWLQJZLWK
PLQLPXPVROYHQWIORZUDWH/PLQLQDQDEVRUEHUZLWKQRLQWHUFRROLQJEODFNZLWKVLPSOHLQWHUFRROLQJUHGDQGDGYDQFHGLQWHUFRROLQJZLWKWKHUHF\FOHUDWHRI[/PLQEOXH
(IIHFWRIDEVRUEHULQWHUFRROLQJRQ6ROYHQWFDSDFLW\
6ROYHQW FDSDFLW\ WR DEVRUE &2 LQFUHDVHV DV WHPSHUDWXUH GHFUHDVHV  7KH VROYHQW FDSDFLW\ LV
GHILQHGDVPROHV&2UHPRYHGSHUNJOHDQVROYHQW)LJXUHVKRZVWKHYDULDWLRQRIVROYHQWDEVRUSWLRQ
FDSDFLW\ ZLWK OHDQ ORDGLQJ IRU WKH WKUHH FDVHV ZLWK  &2 UHPRYDO :LWK QR LQWHUFRROLQJ WKH
         


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796LPSOHLQWHUFRROLQJ
79$GYDQFHGLQWHUFRROLQJ
7/1RLQWHUFRROLQJ
7/6LPSOHLQWHUFRROLQJ
7/$GYDQFHGLQWHUFRROLQJ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
VROYHQWFDSDFLW\ VXEVWDQWLDOO\GHFUHDVHGDIWHUD OHDQ ORDGLQJRI7KHUDWHRIVROYHQWDEVRUSWLRQ
FDSDFLW\ UHGXFWLRQ LV PRUH SURQRXQFHG IURP OHDQ ORDGLQJ  WR  /HDQ ORDGLQJ  LV WKH
FULWLFDO OHDQORDGLQJ$IWHUWKHFULWLFDOOHDQORDGLQJDVOLJKWLPSURYHPHQWLQ FDSDFLW\ZDVREVHUYHG
GXHWRWKHH[FHVVLYHLQFUHDVHLQWKHOLTXLGWRJDVUDWLRDWWKRVHOHDQORDGLQJDVVKRZQLQ)LJXUH
)LJXUH  VKRZV WKH FKDQJH LQ WKH VROYHQW FDSDFLW\ ZKHQ XVLQJ DEVRUEHU LQWHUFRROLQJ $W  OHDQ
ORDGLQJ DQG DERYH WKH XVH RI DEVRUEHU LQWHUFRROLQJ VLJQLILFDQWO\ LPSURYHV WKH VROYHQW FDSDFLW\ $W
OHDQORDGLQJWKHXVHRIVLPSOHDQGDGYDQFHGLQWHUFRROLQJSURYLGHDQGLQFUHDVHLQWKH
VROYHQWFDSDFLW\UHVSHFWLYHO\,QJHQHUDOWKHVROYHQWFDSDFLW\GHFUHDVHVZLWKLQFUHDVLQJOHDQORDGLQJ
GXHWRWKHOLPLWLQJFDSDFLW\LPSRVHGE\WKHLQLWLDOKLJK&2FRQWHQWLQWKHOHDQIHHG
)LJXUH9DULDWLRQRIVROYHQWDEVRUSWLRQFDSDFLW\PRO&2PROVROYHQWZLWKOHDQORDGLQJIRUDQDEVRUEHUZLWKQRLQWHUFRROLQJEODFNZLWKVLPSOHLQWHUFRROLQJUHGDQGZLWKDGYDQFHGLQWHUFRROLQJZLWKWKHUHF\FOH
UDWHRI[/PLQEOXH
(IIHFWRIDEVRUEHULQWHUFRROLQJRQULFKVROYHQWORDGLQJ
)LJXUH  FRPSDUHV WKH YDULDWLRQ RI ULFK VROYHQW ORDGLQJ ZLWK OHDQ ORDGLQJ ZLWK QR LQWHUFRROLQJ
VLPSOHLQWHUFRROLQJDQGDGYDQFHGLQWHUFRROLQJ
         
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

)LJXUH7KHYDULDWLRQRIULFKVROYHQWORDGLQJZLWKOHDQORDGLQJIRUDQDEVRUEHUZLWKQRLQWHUFRROLQJEODFN
ZLWKVLPSOHLQWHUFRROLQJUHGDQGZLWKDGYDQFHGLQWHUFRROLQJZLWKWKHUHF\FOHUDWHRI[/PLQEOXHZKHQXVLQJPLQLPXPOLTXLGWRJDVUDWLR/PLQ*
%\FRQVLGHULQJ)LJXUHVDQGWRJHWKHUWKHIROORZLQJUHVXOWVFDQEHFRQFOXGHG
x $W OHDQ ORDGLQJ XS WR  WKH ULFK ORDGLQJ ZLWK QR LQWHUFRROLQJ LV IDLUO\ FRQVWDQW ZLWK D
VWHDG\ LQFUHDVH RI /PLQ* ZLWK LQFUHDVLQJ OHDQ ORDGLQJ 8VLQJ ERWK VLPSOH DQG DGYDQFHG
LQWHUFRROLQJ VOLJKWO\ LQFUHDVH WKH ULFK ORDGLQJ E\  DQG  UHVSHFWLYHO\ ZLWK QR
QRWLFHDEOH FKDQJHV LQ WKHLU /PLQ* $W WKLV UDQJH LQ DOO WKUHH FDVHV WKH WHPSHUDWXUH EXOJH
RFFXUV DW WKH WRS RI WKH FROXPQ FRQILUPLQJ WKH XVH RI DEVRUEHU LQWHUFRROLQJ ZRXOG QRW EH
KHOSIXO
x $W OHDQORDGLQJIURPWRDQRWLFHDEOHGHFOLQH LQ WKHULFKORDGLQJFRLQFLGHGZLWKD
VKDUSLQFUHDVHLQWKH/PLQ*ZHUHREVHUYHGDWWKHDEVRUEHUZLWKQRLQWHUFRROLQJ$WWKLVUDQJH
WKH WHPSHUDWXUH EXOJH RFFXUV QHDU WKH PLGGOH RI WKH FROXPQ 7KH GLIIHUHQFH EHWZHHQ WKH
/PLQ* RI QRQLQWHUFRROHG DQG LQWHUFRROHG FDVHV UHDFKHV LWV PD[LPXP DW  OHDQ ORDGLQJ
7KH VLJQLILFDQW UHGXFWLRQ LQ /PLQ* DQG LPSURYHPHQW LQ ULFK ORDGLQJ E\ XVLQJ VLPSOH DQG
DGYDQFHGLQWHUFRROLQJFRQILUPWKHHIIHFWLYHQHVVRILQWHUFRROLQJDWWKLVOHDQORDGLQJUDQJH$W
 OHDQ ORDGLQJ WKH XVHRI VLPSOH DQG DGYDQFHG LQWHUFRROLQJ SURYLGHV DQG 
UHGXFWLRQLQ/PLQ*DQGDQGLQFUHDVHLQULFKORDGLQJUHVSHFWLYHO\$OVRDW
OHDQ ORDGLQJ WKH XVH RI VLPSOH DQG DGYDQFHG LQWHUFRROLQJ UHVXOWHG LQ  DQG 
LQFUHDVHLQWKHVROYHQWDEVRUSWLRQFDSDFLW\UHVSHFWLYHO\
         
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

x $W OHDQ ORDGLQJ KLJKHU WKDQ  D JUDGXDO LQFUHDVH LQ WKH ULFK ORDGLQJ FRLQFLGHG ZLWK
FRQWLQXDO LQFUHDVH LQ WKH /PLQ* ZLWK OHDQ ORDGLQJ REVHUYHG DW WKH DEVRUEHU ZLWK QR
LQWHUFRROLQJ'XH WR WKH OLPLWHG FDSDFLW\ WKH VROYHQW IORZFRQVLGHUDEO\ LQFUHDVHVZLWK OHDQ
ORDGLQJ7KHXVHRIDEVRUEHULQWHUFRROLQJVOLJKWO\UHGXFHVWKHVROYHQWIORZ\HWWKHULFKORDGLQJ
UHPDLQDOPRVWFRQVWDQW
$V VKRZQ LQ )LJXUH  WKH LQFUHDVH LQ ULFK ORDGLQJ E\ XVLQJ VLPSOH DQG DGYDQFHG LQWHUFRROLQJ
FRQILUPV WKDW LQWHUFRROLQJ LQ JHQHUDO DOORZV WKH DEVRUEHU FROXPQ WR KDYH D FORVHU DSSURDFK WR
HTXLOLEULXP)XUWKHUPRUHIRUDJLYHQOHDQORDGLQJWKHLQFUHDVHLQULFKORDGLQJFRLQFLGHVZLWKDQRWKHU
DGYDQWDJH RI XVLQJ LQWHUFRROLQJ WKDW LV OHVV OHDQ VROYHQW IORZ LV UHTXLUHG FRPSDUHG WR WKDW RI QR
LQWHUFRROLQJ WRDFKLHYH&2 UHPRYDO$VVKRZQ WKHXVHRIDEVRUEHU LQWHUFRROLQJ LVKHOSIXODW
PHGLXP WRKLJK OHDQ ORDGLQJZKLFK LVDVVRFLDWHGZLWKKLJKHU VROYHQW IORZ7KHEHQHILWRIDEVRUEHU
LQWHUFRROLQJDWKLJKOHDQORDGLQJVKRXOGEHUHDOLVHGE\HYDOXDWLQJWKHHQHUJ\UHTXLUHPHQWIRUVROYHQW
UHJHQHUDWLRQ7KLVZLOOEHGLVFXVVHGLQWKHIROORZLQJVHFWLRQV
$SSOLFDWLRQRI$EVRUEHULQWHUFRROLQJZLWK/PLQ
7KHOHDQORDGLQJUDQJHDWZKLFKWKHXVHRIDEVRUEHULQWHUFRROLQJLVEHQHILFLDOZKHQXVLQJPLQLPXP
OLTXLG IORZ /PLQ LV URXJKO\ IURP  WR  7KH PLQLPXP OLTXLG IORZ WR DFKLHYH  &2
UHPRYDOLVGHWHUPLQHGEDVHGRQDQLQILQLWHSDFNLQJYROXPHZKLFKLVQRWDSUDFWLFDOGHVLJQLQWHUPVRI
SODQW HFRQRPLFV 7KH RSWLPLVDWLRQ RI OLTXLG WR JDV UDWLR LQ WHUPV RI SODQW HFRQRPLFV VXJJHVWV WKH
PRODU/*UDWLRVKRXOGEHDERXWWRWLPHVLWVPLQLPXPYDOXHLQRUGHUWRDYRLGXVLQJH[FHVVLYH
SDFNLQJ7KHUHIRUHWKHVROYHQWIORZZDVVHW WR WLPHV LWVPLQLPXPIORZ6XEVHTXHQWO\ WKH
DEVRUEHU UHTXLUHG SDFNLQJ YROXPH LQFOXGLQJ HDFK VHFWLRQ KHLJKW DQG GLDPHWHU ZDV RSWLPLVHG WR
SURYLGH&2UHPRYDO
(IIHFWRIDEVRUEHULQWHUFRROLQJRQDEVRUEHUSDFNLQJDUHDZLWK/PLQ
)LJXUHVKRZV WKH UHTXLUHGSDFNLQJDUHD WR DFKLHYH&2 UHPRYDOZKHQXVLQJ/PLQ7KH
UHTXLUHG SDFNLQJ DUHD LV FDOFXODWHG E\ PXOWLSO\LQJ WKH YROXPH RI SDFNLQJ E\ WKH SDFNLQJ VSHFLILF
VXUIDFH DUHD)RU6XO]HU0HOODSDN<DQG< WKH VSHFLILF VXUIDFHDUHD LVDQGPP


SDFNLQJ UHVSHFWLYHO\  )RU DOO FDVHV WKH RSWLPXP SDFNLQJ YROXPH ZDV FDOFXODWHG E\ ZLWK
GLDPHWHUVSHFLILHGWRJHWIORRGLQJDQGDGMXVWLQJWKHKHLJKWWRDFKLHYH&2UHPRYDO
)LJXUH5HTXLUHGSDFNLQJIRUDQDEVRUEHUZLWKQRLQWHUFRROLQJEODFNVLPSOHLQWHUFRROLQJUHGDQG
DGYDQFHGLQWHUFRROLQJZLWKWKHUHF\FOHUDWHRI/PLQEOXH//PLQ 
$V )LJXUH  VKRZV DW OHDQ ORDGLQJ IURP  WR  WKH UHTXLUHG SDFNLQJ DUHD GHFUHDVHV ZKHQ
XVLQJ DEVRUEHU LQWHUFRROLQJ ZLWK  /PLQ 7KH JUHDWHVW UHGXFWLRQ LQ WKH UHTXLUHG SDFNLQJ DUHD ZDV
REVHUYHGDWOHDQORDGLQJZLWDQGUHGXFWLRQZKHQLQFRUSRUDWLQJVLPSOHDQGDGYDQFHG
LQWHUFRROLQJUHVSHFWLYHO\
$WOHDQORDGLQJDQGDERYHWKHXVHRIDEVRUEHULQWHUFRROLQJUHVXOWHGLQJUHDWHUULFKORDGLQJ$V
)LJXUHVKRZVDGGLWLRQDOSDFNLQJDUHDLVUHTXLUHGWRDFKLHYHWKHVHEHQHILWV)RULQVWDQFHDW
OHDQORDGLQJWKHXVHRIVLPSOHDQGDGYDQFHGLQWHUFRROLQJUHVXOWVLQDQGUHGXFWLRQLQWKH
/*UHVSHFWLYHO\ZKLFKLVDVVRFLDWHGZLWKDQGLQFUHDVHLQWKHDEVRUEHUUHTXLUHGSDFNLQJ
DUHD UHVSHFWLYHO\$W OHDQ ORDGLQJEHORZ WKHXVHRIDEVRUEHU LQWHUFRROLQJGRHVQRWFKDQJHWKH
SDFNLQJUHTXLUHPHQW
7KHDEVRUEHUUHTXLUHGSDFNLQJDUHDVSHUXQLWRI&2UHPRYHGDVSUHVHQWHGLQ)LJXUHIRUDUDQJHRI
OHDQORDGLQJZLWKDQGZLWKRXWXVLQJDEVRUEHULQWHUFRROLQJZHUHFDOFXODWHGEDVHGRQXVLQJWKH%UDYR
5RFKD)DLUFRUUHODWLRQWRGHWHUPLQHWKHOLTXLGVLGHPDVVWUDQVIHUFRHIILFLHQWN/ZKLFKLVWKH$VSHQ
3OXV VXJJHVWHG PDVV WUDQVIHU PRGHO WR FDOFXODWH WKH OLTXLG VLGH PDVV WUDQVIHU FRHIILFLHQW IRU
VWUXFWXUHGSDFNLQJDSSOLFDWLRQV7KHUHLVDJUHDWGHDORIXQFHUWDLQW\LQFDOFXODWLQJWKHOLTXLGVLGHPDVV
         

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
WUDQVIHUFRHIILFLHQWDQGWKLVXQFHUWDLQW\GLUHFWO\LPSDFWVWKHFDOFXODWLRQRIDEVRUEHUSDFNLQJDUHD7KH
%UDYR5RFKD)DLUFRUUHODWLRQLVDJHQHUDOLVHGPDVVWUDQVIHUPRGHOZKLFKUHSUHVHQWVDQDYHUDJHRID
ZLGH UDQJH RI K\GUDXOLF FRQGLWLRQV SDFNLQJ W\SHVPDWHULDOV DQG IOXLG SURSHUWLHV WKDW PD\ QRW EH
UHSUHVHQWDWLYHRIFKHPLFDOEDVHG&2 FDSWXUHSURFHVVFRQGLWLRQVXVLQJDPLQHVROYHQWV $QHZ
HPSLULFDO PDVV WUDQVIHU PRGHO GHYHORSHG E\ 6DFKGH  FDOOHG WKH VDFKGH PRGHO WR LVRODWH
LQGHSHQGHQWYDULDEOHVWKDWLPSDFWPDVVWUDQVIHUSHUIRUPDQFHDQGWRUHJUHVVPRGHOFRHIILFLHQWVIURP
GDWD FROOHFWHG LQ D SLORW VFDOH FROXPQ RSHUDWHG ZLWK VWUXFWXUHG SDFNLQJ IRU FKHPLFDO EDVHG &2
FDSWXUH SURFHVV 7KH 6DFKGH PRGHO LV H[SHFWHG WR FORVHO\ UHSUHVHQW WKH SDFNLQJ DQG K\GUDXOLF
FRQGLWLRQVH[SHULHQFHG LQ WKH DPLQHEDVHGDEVRUSWLRQ FROXPQVXVHG LQ&2 FDSWXUHSURFHVVHV7KH
6DFKGHPRGHOZDVGHYHORSHGXVLQJGDWDFROOHFWHGDWWKH6HSDUDWLRQ5HVHDUFK3URJUDP653DW WKH
8QLYHUVLW\RI7H[DVDW$XVWLQ87
7RSXWWKLVXQFHUWDLQW\LQWRSHUVSHFWLYHIRUOHDQORDGLQJWKHOLTXLGVLGHPDVVWUDQVIHUFRHIILFLHQW
ZKHQXVLQJVLPSOHDQGDGYDQFHGLQWHUFRROLQJZDVFDOFXODWHGXVLQJWKHVHWZRPRGHOVDQGSUHVHQWHG
LQ7DEOH
7DEOH&RPSDULVRQRIWKHOLTXLGVLGHPDVVWUDQVIHUFRHIILFLHQWVN/FDOFXODWHGXVLQJWKH6DFKGHDQGWKRVH
XVLQJ%UDYRHWDODWOHDQORDGLQJ
0HWKRGRIGHWHUPLQLQJN/PV 6LPSOHLQWHUFRROLQJ $GYDQFHGLQWHUFRROLQJ
%UDYR5RFKD)DLU  
6DFKGH  
$VVKRZQLQ7DEOHWKHOLTXLGVLGHPDVVWUDQVIHUFRHIILFLHQWFDOFXODWHGE\%UDYR5RFKD)DLUPRGHO
LV PRUH WKDQ WZLFH WKDW FDOFXODWHG E\ 6DFKGH ZKHQ XVLQJ VLPSOH LQWHUFRROHU 7KH FDOFXODWLRQ DQG
FRPSDULVRQRI WKH OLTXLGVLGHPDVV WUDQVIHU FRHIILFLHQWXVLQJ WKHVH WZRDSSURDFKHV DVSUHVHQWHG LQ
7DEOH  ZHUH SHUIRUPHG IRU D SDUW RI OHDQ ORDGLQJ UDQJH WKDW UHTXLUHV DGGLWLRQDO SDFNLQJ DUHD WR
UHDOLVHEHQHILWVRIXVLQJDEVRUEHULQWHUFRROLQJ$VVXFKWKHSUHVHQWZRUNRQO\FRYHUVDOLPLWHGUDQJH
RISURFHVVFRQGLWLRQVLHWKRVHWKDWDUHSRWHQWLDOO\LQGXVWULDOO\UHOHYDQW,QFRQWUDVWLQYHVWLJDWLQJWKH
RULJLQV RI GLIIHUHQFHV EHWZHHQ WKHVH WZR DSSURDFKHV ZRXOG UHTXLUH DYHU\ GLIIHUHQW DSSURDFK LQ
ZKLFKDZLGHUDQJHRISURFHVVFRQGLWLRQVZRXOGEH LQYHVWLJDWHG WRGHWHUPLQHWKHFLUFXPVWDQFHV LQ


ZKLFK WKH WZR DSSURDFKHV FRQYHUJH YHUVXV WKRVH XQGHU ZKLFK GLYHUJHQFH EHWZHHQ WKH WZR
DSSURDFKHV WDNHV SODFH DQG WKLV ZRXOG EH D QHFHVVDU\ SUHFXUVRU WRGUDZLQJD ILQDO FRQFOXVLRQ RQ
WKHRULJLQVRIGLIIHUHQFHVEHWZHHQWKHHVWLPDWLRQRI WKHOLTXLGVLGHPDVV WUDQVIHUFRHIILFLHQWHDFKRI
WKHVHWZRDSSURDFKHVSURYLGHV
&DOFXODWLRQV ZLWK WKH 6DFKGH FRUUHODWLRQ VKRZ WKDW DW  OHDQ ORDGLQJ WKH XVH RI DGYDQFHG
LQWHUFRROLQJ UHVXOWV LQ QHDUO\  UHGXFWLRQ LQ WKH UHTXLUHG SDFNLQJ DUHD FRPSDUHG WR WKDW ZKHQ
VLPSOHLQWHUFRROLQJZDVXVHGZKLOHFDOFXODWLRQVEDVHGRQWKH%UDYR5RFKD)DLUPRGHO VKRZ
PRUHSDFNLQJDUHDLVUHTXLUHGZKHQXVLQJDGYDQFHGLQWHUFRROLQJWKDQWKDWRIVLPSOHLQWHUFRROLQJ
(IIHFWRIDEVRUEHULQWHUFRROLQJRQWRWDOHTXLYDOHQWZRUN
)LJXUH  VKRZV WKH WRWDO HTXLYDOHQW ZRUN RI WKH &2 FDSWXUH SURFHVV ZLWK DQG ZLWKRXW DEVRUEHU
LQWHUFRROLQJRYHUWKHUDQJHRIOHDQORDGLQJ7KHFRPSUHVVLRQZRUNZDVFRQVWDQWDFURVVDOOFDVHVDVWKH
VWULSSHUSUHVVXUHZDVNHSWDWN3DEDU
)LJXUHFDOFXODWHGWRWDOHTXLYDOHQWZRUNIRUDQDEVRUEHUZLWKQRLQWHUFRROLQJEODFNZLWKVLPSOH
LQWHUFRROLQJUHGDQGZLWKDGYDQFHGLQWHUFRROLQJZLWKWKHUHF\FOHUDWHRI[[/PLQEOXHIRUDUDQJHRIOHDQORDGLQJ//PLQ 
$V)LJXUHVKRZVDWOHDQORDGLQJDQGDERYHWKHWRWDOHTXLYDOHQWZRUNVLJQLILFDQWO\GHFUHDVHV
ZLWKDEVRUEHU LQWHUFRROLQJ7KHKLJKHVWHQHUJ\VDYLQJZDVUHDOLVHGDW OHDQ ORDGLQJZLWK
ERWKVLPSOHDQGDGYDQFHGLQWHUFRROLQJ)LJXUHVDQGGHPRQVWUDWHWKDWDEVRUEHULQWHUFRROLQJDW
OHDQORDGLQJIURPWRUHGXFHVVROYHQWIORZDEVRUEHUSDFNLQJDUHDDQGWRWDOHTXLYDOHQWZRUN
7KHXVHRIVLPSOHDQGDGYDQFHGLQWHUFRROLQJDWOHDQORDGLQJGHFUHDVHVWKHWRWDOHTXLYDOHQWZRUN
         
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
E\ZLWKDQGUHGXFWLRQLQSDFNLQJDUHD$W OHDQORDGLQJIURPWRDEVRUEHU
LQWHUFRROLQJLVSURPLVLQJDQGKHOSIXO
:LWKJUHDWHU WKDQ OHDQ ORDGLQJDQGDERYH WKHEHQHILWVRIDEVRUEHU LQWHUFRROLQJDUHD WUDGHRII
EHWZHHQUHGXFWLRQRIVROYHQWIORZDQGWRWDOHQHUJ\UHTXLUHPHQWDQGWKHXVHRIJUHDWHUSDFNLQJDUHDLQ
WKHDEVRUEHU
&RQFOXVLRQV
7ZR DEVRUEHU LQWHUFRROLQJ FRQILJXUDWLRQV ZHUH HYDOXDWHG IRU &2 FDSWXUH ZLWK  ZW  0($ WR
UHPRYH&2 IURPJDV WXUELQHILUHGIOXHJDVIRU OHDQORDGLQJIURPWR7KHHIIHFWRI
DEVRUEHULQWHUFRROLQJRQWHPSHUDWXUHEXOJHOLTXLGIORZ/*ULFKORDGLQJDQGVROYHQWFDSDFLW\ZHUH
HYDOXDWHGXVLQJPLQLPXPVROYHQWIORZ/PLQ%HQHILWVRIXVLQJDEVRUEHULQWHUFRROLQJRQWKHDEVRUEHU
SDFNLQJ DUHD DQG WKH SODQW RYHUDOO HQHUJ\ UHTXLUHPHQW ZHUH TXDQWLILHG XVLQJ  /PLQ 7KH WRWDO
HTXLYDOHQWZRUNYDOXHZDVXVHGWRHYDOXDWHWKHSODQWRYHUDOOHQHUJ\UHTXLUHPHQW
$WOHDQORDGLQJEHORZWKHWHPSHUDWXUHEXOJHRFFXUVQHDUWKHWRSRIWKHFROXPQDQGDZD\IURP
WKHHTXLOLEULXPSLQFKDWWKHULFKHQGZLWKQRLQWHUFRROLQJWKHUHIRUHDEVRUEHULQWHUFRROLQJZRXOGQRW
EH KHOSIXO LQ WKLV UDQJH 0LQRU UHGXFWLRQ LQ /PLQ* DQG WRWDO HTXLYDOHQW ZRUN ZLWK LQWHUFRROLQJ
FRQILUPVWKLVFRQFOXVLRQ
$WOHDQORDGLQJIURPDQGVLJQLILFDQWLQFUHDVHLQ/PLQ*FRLQFLGHVZLWKVKDUSUHGXFWLRQLQ
ULFKORDGLQJZLWKQRLQWHUFRROLQJ,QWKLVUDQJHWKHWHPSHUDWXUHEXOJHZDVDURXQGWKHPLGGOHRIWKH
FROXPQ7KHXVHRIDEVRUEHU LQWHUFRROLQJVKRZHGDSRVLWLYHHIIHFWRQERWK/PLQ*DQGULFKORDGLQJ
7KH XVH RI DEVRUEHU LQWHUFRROLQJ DW OHDQ ORDGLQJ IURP  DQG  SURYLGHV UHGXFWLRQ LQ ERWK
UHTXLUHGSDFNLQJDUHD DQG WRWDO HTXLYDOHQWZRUN$W OHDQ ORDGLQJ LQFRUSRUDWLRQRI VLPSOH DQG
DGYDQFHG LQWHUFRROLQJ SURYLGHV UHVSHFWLYHO\  DQG  UHGXFWLRQ LQ WKH UHTXLUHG SDFNLQJ DUHD
FRLQFLGLQJZLWKUHGXFWLRQLQWKHWRWDOHTXLYDOHQWZRUN
$W OHDQORDGLQJRIDQGDERYHDEVRUEHULQWHUFRROLQJUHGXFHV/* ULFKORDGLQJDQG WKHRYHUDOO
HQHUJ\ UHTXLUHPHQW ,Q WKLV UDQJH DGGLWLRQDO SDFNLQJ LV QHHGHG DW //PLQ  WR JHW WKHVH EHQHILWV
)RULQVWDQFHDWOHDQORDGLQJVLPSOHDQGDGYDQFHGLQWHUFRROLQJSURYLGHDQGUHGXFWLRQ


LQ /*  UHGXFWLRQ LQ WKH WRWDO HTXLYDOHQW ZRUN DQG  DQG  LQFUHDVH LQ WKH DEVRUEHU
SDFNLQJDUHDUHVSHFWLYHO\
7KHUH LV D FRQVLGHUDEOH GLIIHUHQFH EHWZHHQ WKH FDOFXODWHG YDOXH RI WKH DEVRUEHU OLTXLG VLGH PDVV
WUDQVIHU FRHIILFLHQW N/ ZKHQ XVLQJ WKH %UDYR5RFKD)DLU FRUUHODWLRQ DQG WKDW GHWHUPLQHG E\ WKH
6DFKGHFRUUHODWLRQUHVXOWLQJLQDJUHDWGLIIHUHQFHLQWKHHVWLPDWHGSDFNLQJDUHDUHTXLUHPHQWDW
KLJKHU OHDQ ORDGLQJ  DQG DERYH ZKHQ XVLQJ VLPSOH DQG DGYDQFHG LQWHUFRROLQJ $W  OHDQ
ORDGLQJ WKH6DFKGHFRUUHODWLRQZLWKDGYDQFHG LQWHUFRROLQJ UHVXOWVLQUHGXFWLRQ LQ WKHUHTXLUHG
SDFNLQJDUHDFRPSDUHGVLPSOH LQWHUFRROLQJZKLOHFDOFXODWLRQVZLWK%UDYR5RFKD)DLU UHTXLUH
PRUHSDFNLQJDUHDWKDQZLWKVLPSOHLQWHUFRROLQJ
7KHVH ILQGLQJV FDQ EH XVHG DV D JXLGHOLQH IRU IXWXUH DSSOLFDWLRQV RI DEVRUEHU LQWHUFRROLQJ IRU
FRPPHUFLDOVFDOHQDWXUDOJDVILUHGWXUELQHVZLWKPRO&2ZKHQXVLQJZWDTXHRXV0($DV
VROYHQW
5HIHUHQFHV
 ,($ &2 FDSWXUH DQG VWRUDJH $ NH\ FDUERQ DEDWHPHQW RSWLRQ ,QWHUQDWLRQDO (QHUJ\ $JHQF\
,($3XEOLFDWLRQV2FWREHU
 0DQJDODSDOO\ +3 +DVVH + 3LORW SODQW VWXG\ RI SRVWFRPEXVWLRQ FDUERQ GLR[LGH FDSWXUH E\
UHDFWLYH DEVRUSWLRQ 0HWKRGRORJ\ FRPSDULVRQ RI GLIIHUHQW VWUXFWXUHG SDFNLQJV DQG FRPSUHKHQVLYH
UHVXOWVIRUPRQRHWKDQRODPLQH&KHPLFDO(QJLQHHULQJ5HVHDUFKDQG'HVLJQ±
 3DJH 6& :LOOLDPVRQ $* 0DVRQ ,* &DUERQ FDSWXUH DQG VWRUDJH IXQGDPHQWDO
WKHUPRG\QDPLFVDQGFXUUHQWWHFKQRORJ\(QHUJ\3ROLF\±
*RWWOLFKHU*7KH(QHUJHWLFVRI&DUERQ'LR[LGH&DSWXUH LQ3RZHU3ODQWV86'HSDUWPHQWRI
(QHUJ\1DWLRQDO(QHUJ\7HFKQRORJ\/DERUDWRU\
7KRPSVRQ5.LQJ&-(QHUJ\&RQVHUYDWLRQLQ5HJHQHUDWHG&KHPLFDO$EVRUSWLRQ3URFHVVHV
&KHPLFDO(QJLQHHULQJDQG3URFHVVLQJ


 /HLWHV ,/ 6DPD '$ /LRU 1 7KH WKHRU\ DQG SUDFWLFH RI HQHUJ\ VDYLQJ LQ WKH FKHPLFDO
LQGXVWU\VRPHPHWKRGVIRUUHGXFLQJWKHUPRG\QDPLFLUUHYHUVLELOLW\LQFKHPLFDOWHFKQRORJ\SURFHVVHV
(QHUJ\±
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